The superior colliculus (SC) contains two major subdivisions, the superficial layers (sSC) and the deeper layers (dSC). sSC receives visual information from the retina and visual cortex, while dSC sends descending projections to the brainstem and spinal cord. It has not been clear whether and how sSC directly activates dSC, however recent studies in slice preparations reported that electrical stimulation of sSC induces burst firing in dSC neurons after application of bicuculline. In the present study, we tested whether sSC directly activates dSC in vivo. In isoflurane-anesthetized rats, electrical stimulation of the optic nerve (ON) induced negative field responses mainly in sSC, but not as much in dSC, under control conditions. However, after injection of bicuculline into dSC, ON stimulation induced long-lasting negative field responses in dSC. dSC neurons including the tectofugal neurons exhibited burst firing during the long-lasting negative field responses. The burst responses remained after ablation of the cerebral cortex ipsilateral to the SC recordings. These results suggest that retinal inputs induce burst responses in tectofugal neurons in dSC via subcortical pathways when the SC circuit is released from GABA A receptor-mediated inhibition. We propose that sSC is the main candidate for the source of the excitatory synaptic inputs to dSC among the subcortical regions. #
Introduction
The mammalian superior colliculus (SC) consists of several layers with distinct organizations that are generally grouped into two major subdivisions. The superficial layers (sSC) [stratum zonale (SZ), stratum griseum superficiale (SGS), and stratum opticum (SO)] receive visual information directly from the retina and indirectly from the visual cortex. Neurons in sSC respond to visual stimulation, and their receptive fields are arranged to form a retinotopic map of the contralateral visual field (Siminof and Schwassmann, 1966; Cynader and Berman, 1972; Tiao and Blakemore, 1976) . The deeper layers (dSC) [stratum griseum intermedium (SGI), stratum album intermedium (SAI), stratum griseum profundum (SGP), and stratum album profundum (SAP)] receive non-visual sensory inputs (Meredith and Stein, 1986) as well as inputs from the cerebral cortex (Cadusseau and Roger, 1985; Harting et al., 1992) . The dSC */which sends descending projections to the brainstem (BS) and spinal cord (SP) that generate orienting behaviors of various body parts (including eyes, head, trunk, and limbs) (Huerta and Harting, 1982; Redgrave et al., 1987 )*/has a topographic representation of a vectorial map of these orienting behaviors (Robinson, 1972; Schiller and Stryker, 1972; Sahibzada et al., 1986) . Because the spatial representations of the visual map in sSC and the motor map in dSC are coincident with each other, Robinson (1972) and Sprague (1975) proposed the existence of vertical connection from sSC to dSC. However, this proposal was opposed by Edwards (1980) who, following careful anatomical inspection, concluded that no significant
